[Photochemical properties of a bacteriorhodopsin analogue containing 13-desmethyl-13-(trifluoromethyl)retinal].
It was shown that the substitution of the CF3 group in the structure of retinal for the methyl group in the position C-13 causes not only a decrease in the affinity of the proton to the nitrogen atom in the Schiff base (pK approximately 8.4) but also considerably changes the photochemical properties of the bacteriorhodopsin analogue. At pH > 6.5, the rate of the Schiff base reprotonation during M decay depends on the concentration of protons in medium. In the photocycle of the "yellow" M-like form with the deprotonated Schiff base, the long-wavelenght product absorbing at 625 nm is formed, which has a similar pH dependence of decay kinetics. Both processes had also similar activation energies (about 15 +/- 1 kCal/mol). The conclusion was made that, in both cases, a proton transfer from water medium through the donor part of the channel accordingly up to the Schiff base and Asp96 takes place. In this analogue, however, the structure of water molecules necessary for the stabilization of the proton on the Schiff base is broken. As a result, the dehydration of the preparation gives rise to a fraction of M-like form of bacteriorhodopsin with the deprotonated Schiff base.